Abstract. The dynamic relationship between the rates of water loss and uptake controls plant water status. Marked diurnal variations in water potential of both leaves and fruit occurred in all plants studied. Variations in water status during the day were most clearly related to changes in evaporative demand of the air and were different for the east and west sides of a tree. At night, the plant water potential reflected the soil moisture status.
The water status of a plant or a plant organ is controlled by the relative rates of water loss and water uptake. Thus, it is a dynamic property and would be expected to change with variations in the evaporative demand of the air or with the water availability in the soil. Theoretical predictions are that the leaf water potential will show a marked diurnal pattern (2) . Experimentally measured shrinkages in fruit size and in tree bole diameter (4, 6) suggest that such a pattern does occur in trees. In this work, the diurnal pattern in water potential was determined both for leaves and for . By sampling at different times after irrigation, effects of soil water availability on this pattern could be determined. By sampling the east and west sides of a tree separately, the effects of different diurnal patterns of evaporation at the same soil water content could be ascertained.
Materials and Methods
Samples of leaves and fruit were taken from well-established, 12-year-old trees of pear (Pyrus communis L. var. Williams' Bon Chretien) and apricot (Prunus arnmeniaca L. var. Trevatt) in an irrigated orchard in the Murrumbidgee Irrigation Area of New South Wales. Pear fruit, about 6 cm long and 4 cm wide, was 2 months from maturity. The water potential of leaves and of fruit was meastired with a pressure chamber ( 1, 3, On December 8, some pears on the west side of the trees were coated with vaseline very early in the morning and 1 of these was taken at each sampling time for comparison with the uncoated pears taken at the same time. Also, a machinist's dial gauge was attached in a C-clamp arrangement (6) to a pear on the west side of 1 of the experimental trees to measure changes in fruit diameter during the day.
On February 16 (late summer), measurements were made of the water potential of leaves of grape vines (Vitis vinifera L. var. Black Shiraz), which 
Pears
had been under different irrigation regimes since fruit set. Three leaves were taken from a panel of vines which had been irrigated every fortnight and 3 from a panel which had been severely droughted since fruit set. All samples were taken from the top, exposed part of the vine so that separate east and west samples did not have to be taken.
Results
Data from pear trees are presented in figure 2. On both December 1 (14 days after irrigation) and on December 8 (5 days after irrigation), there was a marked midday decrease in water potential. In both cases, the leaves showed a minimum on the order of -15 to -20 bars and the fruit a slightly less deep minimum. There is a consistent difference between the east and the wvest sides of the tree, the east side having the lowest value in the morning and the west side in the afternoon. At any one time, the water potential of leaves of 1 part of a tree may differ by as much as 7 or 8 bars from that of another part of the same tree. There are dramatic changes in the water potential of fruit, but these are not so great as the changes in the leaves There does not appear to be much difference in the data for these 2 days. Consistently. there is a greater water deficit in both the leaves and the fruit on the west as compared to the east side of a tree, the minimum for the west side being at least 1 bar lower than that for the east side.
When leaves near fruit were compared to those not near fruit (fig 2C) , there was very little difference in the values obtained, but it is possible that the leaves near fruit were somewhat less stressed in the middle of the day. The values are averages of values for only 3 leaves for each case and a statistical analysis would not be meaningful. For the middle of the dav, the difference between means was greater than the spread in values and may well be significant, but for other times of day, there is not much difference in the values.
The changes in fruit diameter throughout the day follow a pattern similar to the trend in fruit water potential (fig 2D) , and there is very little difference between the values for vaselined and for uncoated pears.
Apricot leaves (fig 3) also show a marked midday minimum in water potential and there are differences between the east and the west sides of the tree. However, these leaves did not show as low a minimum as did the pear leaves even though both species were in the same orchard.
Values for exposed leaves of grape vines which had been irrigated every fortnight are compared to those for droughted vines in figure 4 . There is a difference of 1 to 2 bars between these 2 vines at night, but there is hardly any difference in the values in the davtime. In fact, the droughted vines showed a midday increase in potential so that the leaves of Pears which have been vaselined show essentially the same values of water potential during the day as does uncoated fruit. Therefore, most of the water loss from fruit occurs as water is drawn out of the fruit into the xylem. If we assume that all the water is lost to the xylem, then we can estimate the xylem water potential, at least for certain parts of the day. During the morning, the fruit is losing water to the xylem, so the xylem water potential must be lower than that of the fruit. At the same time, the leaves are gaining water from the xylem so that the water potential in the xylem is higher than that in the leaves. Using data for the east side of the trees in figure 2B , at 0700 hr, the xylem water potential was between -7 and -10 bars, at 0-900 hr between -12 and -15 bars, and at 1100 hr between -13 and -18 bars. By a similar argument, the xylem potential was greater than the potential in the leaves and fruit in the late afternoon although it is impossible to say how much greater. Thus these data imply a diurnal pattern in xylem water potential, the value varying from around -5 bars at night to around -15 bars in the day.
